Species differences in the hydrolysis of meperidine and its inhibition by organophosphate compounds.
The hydrolysis of meperidine was assayed in washed, unfortified liver microsomal fractions of guinea pig, rat, mouse, dog, and human, by following substrate disappearance as quantitated by high-performance liquid chromatography. Using the method of Lineweaver-Burk plots, the velocity of the meperidine hydrolysis reaction was not detectable in guinea pig, very low in human, and extremely high in dog. Hydrolysis of p-nitrophenyl acetate was also monitored in liver microsomal preparations from the same animal species, with guinea pig showing greatest hydrolytic activity and rat showing least hydrolytic activity for this substrate. The data in the above two assays suggested that meperidine hydrolysis is mediated by a unique esterase not present in guinea pig and very low in human, but present with high activity in dog liver microsomes. From these comparative studies we concluded that liver microsomes from different species may contain different carboxylesterases having different affinities for meperidine. To further characterize meperidine carboxylesterase of dog and rat liver microsomes, inhibitory studies in vitro with two organophosphate compounds--paraoxon (diethyl-p-nitrophenyl phosphate) and soman (pinacolyl methylphosphonofluoridate)--indicated a varied pattern of enzyme inhibition. These results suggested that liver microsomal carboxylesterases are involved in the metabolism of meperidine and that interference with these enzymes by organophosphate compounds may alter pharmacologic and toxicologic effects of meperidine.